A low energy uneven cluster protocol design method is proposed. Aiming at the random choosing for cluster head of traditional Leach protocol, and the defect of the single hop from all the cluster heads to the sink node, an improved method for Leave protocol is advanced. Firstly, the election model of cluster head is improved, and the node residual energy is considered in the process of threshold and the cluster head election to improve the whole network life circle. In the multi-hop route, choosing the maximum energy and the nearest node as the next hop and a route transferring data among many clusters is formed. The experiment shows the method having great improvement compared with Leach protocol and prolonging the network life cycle.
Introduction
Wireless sensor network is deployed in the monitoring area by a large number of micro sensor nodes, and the nodes using the wireless communication form a wireless ad hoc network. Every sensor node is composed of sensing unit, calculating unit, communication unit and storage unit. As sensor network has the characters of low cost and low power, it can monitor and sense the environmental objects, through the collection and processing, transferring the information of control to the users. Currently, wireless sensor network has widely application prospect in military application, medical health, and the commercial application.
WSN routing protocol is the main research, because the sensor nodes are battery powered, so the capacity is very limited and very difficult to replace the battery. Therefore, the energy saving of route protocol for wireless sensor network is the current research spot. Cluster route protocol is a low energy route protocol, and it separate the whole WSN network into several areas, these areas are regards as cluster. All the clusters are composed by cluster head and the ordinary node. Cluster node is responsible for collecting data and data fusion, while the ordinary node of the cluster is responsible for sending the data to the cluster head.
Currently, there are a lot of research about the WSN low-power protocols, the first distributed cluster protocol is Leach protocol [1, 2] , and the new cluster protocol is proposed such as Leach-C [3] , Teen [4] and Heed [5] .
There are also some works for the improved Leach protocols [6] [7] [8] [9] , The literature [6] proposed a steady group clustering hierarchy algorism, it firstly divide the network into groups, and then directly change the group into the cluster. But it does not consider the multi-hop between the cluster heads. The literature [7] introduced a kind of adaptive dynamic multiple hops non-uniform clustering algorism.
Leach Protocol
LEACH is the first proposed wireless hierarchical routing protocol, and the "round" concept is defined. Every round can be divided into clusters forming and the steady data transferring phase. In the clusters forming phase, all the nodes of wireless sensor network generated a random value between 0 and 1, and the threshold T(n) is defined. If the random value of node is larger than threshold, and the node has not been the cluster head in former 1 p   round, then the node can be the cluster head.
The threshold of T(n) can be defined as Equation (1):
In Equation (1), p is the expect percentage to become the cluster head, r is the current round, and G is the node set having not been the cluster head in the former 1 p round.
When the ordinary node becomes the cluster head, it will broadcast message to the whole network. The node in the network joins the corresponding cluster according the signal strength and broadcasts joining the cluster message to the cluster head. The cluster head will allocate TDMA to every node of the cluster. Leach protocol has the following problems: 1) Random selection of cluster head will lead to the uneven distribution of the cluster head, making the cluster uneven, load unbalanced and short network stable time.
2) The amounts of the cluster head are volatile, so it is difficult to achieve the theoretical optimal value.
3) The data transferring between the cluster head nodes and the sink node is using the single-hop transfer model, makes the nearby node at the sink node needing to operate the data fusion and the data transfer between all the cluster heads.
Building for Network and Cluster
In the network building phrase, the sink node broadcast signal to all the network using some transmit power, and after the node of the network receive the signals, it estimates the distance from to the sink node according the signal strength. The whole network can be divided to a series circle area having different radius, the node far away from the sink node have the larger radius, cluster head is still responsible for receiving and fusing the data of the cluster, and the residential energy [5] of the node is considered in the cluster head to improve the threshold equation showed as Equation (2):
The approach makes good use of the node residual energy, improving the probability of high residual energy node to be the cluster head.
The process of competition of cluster head is showed as follows: 1) Each node generate a random value between 0 and 1.
2) If the random value of node is less than threshold, then the node becomes the cluster head and broadcasts the competitive cluster head message in the whole network.
3) When the competitive node received the competitive cluster head message, it will check if the neighbor competitive node array containing the node. If the neighbor competitive node array has not contained the node, the cluster head node is added to the cluster head node array.
4) If all the nodes have not received the competitive cluster head message in a specific time t, every competitive cluster head node compare the neighbor competitive node posited in the same circle. If they are in the same circle, then the largest energy node in the same circle becomes the cluster head node. 5) When the node becomes the cluster head node, it broadcasts the final cluster head message in the whole network. The node received the final cluster head message judges whether the cluster head node is in its neighbor competitive node array. If it is existed in the neighbor competitive node array, then judges whether they are in the same circle. If they are in the same circle, then the cluster head is removed from the neighbor competitive node array, become the ordinary node and broadcast the ordinary node message. If they are in the same circle, then just removed the node from the neighbor competitive array.
6) The node received the ordinary node message judge whether the ordinary node is in the neighbor competitive node array. If it exists, then remove the node from the neighbor competitive node array.
7) All the ordinary nodes according the final cluster head message send the joining cluster message to cluster head node in the same circle.
Data Transfer Protocol among Clusters
In order to overcome the shortcomings of the traditional leach protocol, the distance threshold Dist is introduced. If the distance between cluster head and the sink node is less than Dist, then it can communicate with sink node directly. Each node can broadcast the node information message and the message contains the residual energy of node and the distance to the sink node. Cluster head i receives the message of cluster head j n and the distance between them can be calculated.
The cluster head multi-hop route table is constructed as Equation (3):
In Equation (3), the selective route of i is to choose biggest residual energy node in the selective route node set and the smallest distance node from the sink node. The energy consumption mainly contains the energy consumed in the data fusing and in the data forwarding in the multi-hop. For the former part, if the node in the cluster sends L byte data to the cluster head, then the energy consumed by cluster head is showed as Equation (4):
In the Equation (4), elec represents the energy conuming of receiving unit byte data, represents the s 
is respectively showed as Equations (5) and (6):
In Equation (6) 
Simulation Result
Simulation scenario is as follows: 100 nodes randomly distributed in the different size area, the initial energy of sensor node is 3 J, the size of data packet is 200 bit, the size of meta data is 20 bit, the time for transferring the data in every round is 40 s, and the probability for the ordinary becomes the cluster head of the cluster in every round is 8%.
The result of the simulation is showed as Figure 1 .
The proposed method compared with the traditional Leach protocol has the time delay priority showed in Figure 1 . It is prove our method has the longer life circle than Leach protocol.
Conclusion
In this paper, based on the research on the Leach protocol, in order to conquer the defect of the Leach protocol, a dynamic, uneven and multi-hop route for wireless sensor network is introduced, and the life circle is improved greatly. The cluster route protocol proposed in this paper considered the energy consumption of cluster head and the energy consumption of multi-hop route. It has the good energy-saving effect. However, the initial parameter of the wireless sensor network such as energy threshold and the distance threshold usually relied on the experience, and it is needed to be trained to get the precise value.
